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Experimental 

Crystal data 

Ci9H2oF 6 N 2 0 8 
M, = 518.37 
Monoclinic, C2/c 
a = 17.7353 (16) A 
b = 15.2025 (14) A 
c = 17.3003 (16) A 
/3 = 91.049 (2)° 

Data collection 

Bruker SMART APEXII DUO 

CCD area-detector 

diffractometer 
Absorption correction: multi-scan 

(SADABS; Bruker, 2009) 

T mi „ = 0.970, r m „ = 0.980 



Refinement 

R[F 2 > 2a(F 2 )] -- 
wR(F 2 ) = 0.125 
S = 1.02 
5339 reflections 
376 parameters 
104 restraints 



0.044 



V = 4663.7 (7) A 3 
Z = 8 

Mo Ka radiation 
/x = 0.14 mnT 1 
T = 296 K 

0.21 x 0.21 x 0.14 mm 



19801 measured reflections 
5339 independent reflections 
3229 reflections with / > 2a(I) 
R iM = 0.028 



H atoms treated by a mixture of 
independent and constrained 
refinement 

Ap max = 0.21 e A~ 3 

APmi,, = -0.19 e A -3 



In the title compound, C^F^oFg^Og, the ethoxy and ethyl 
groups are disordered over two sets of sites, with occupancy 
ratios of 0.212 (18):0.788 (18) and 0.746 (6):0.254 (6), respec- 
tively. The piperidine ring adopts a chair conformation. In the 
molecule, intramolecular O— H- ■ O hydrogen bonds form 
two 5(6) ring motifs. In the crystal, molecules are linked via 
O— H- • O and C— IT ■ O hydrogen bonds, forming dimers. 

Related literature 

For studies on 1,4-dihydropyridine and piperidones reported 
by our group, see: Palakshi Reddy et al. (2011a,fo,c); Rathore et 
al. (2009); Rajesh et al. (2011). For bond-length data, see: 
Allen et al. (1987). For hydrogen-bond motifs, see: Bernstein et 
al. (1995). For ring conformations, see: Cremer & Pople 
(1975). 
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Table 1 

Hydrogen-bond geometry (A, °). 



D-H-A 




D-H 


H-A 


D -A 


D-H-A 


07-H107-- 


•06 


0.95 (3) 


2.06 (3) 


2.848 (2) 


139 (3) 


08-H108- ■ 


■04 


0.94 (3) 


2.09 (3) 


2.839 (2) 


136 (2) 


07-H107-- 


■04 ! 


0.95 (3) 


2.28 (3) 


2.882 (2) 


121 (2) 


08-H108- ■ 


■06' 


0.94 (3) 


2.26 (3) 


2.877 (2) 


123 (2) 


C11-H1L4- 


•07 1 


0.93 


2.50 


3.272 (2) 


141 


C11-H1L4- 


■OS 1 


0.93 


2.44 


3.222 (2) 


142 



Symmetry code: (i) — x + ^, — y + \, —z. 



Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT 
(Bruker, 2009); data reduction: SAINT; program(s) used to solve 
structure: SHELXTL (Sheldrick, 2008); program(s) used to refine 
structure: SHELXTL; molecular graphics: SHELXTL; software used 
to prepare material for publication: SHELXTL and PLATON (Spek, 
2009). 
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Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: RZ2690). 
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Diethyl 2,6-dihydroxy-4-(3-nitrophenyl)-2,6-bis(trifluoromethyl)piperidine-3,5-dicarboxylate 

H. -K. Fun, S. Arshad, B. P. Reddy, V. Vijayakumar and S. Sarveswari 

Comment 

In continuation of our earlier interest in 1,4-DHP's and piperidones (Palakshi Reddy et al, 2011a, b, c; Rathore etal, 2009; 
Rajesh et al, 2011), herein we report synthesis and crystal structure of diethyl 4-(3-nitrophenyl)-2,6-bis(trifluoromethyl)- 

I, 4-dihydropyridine-3,5-dicarboxylate. 

In the molecular structure (Fig. 1), the ethoxy and ethyl groups are disordered over two sets of sites, with 
0.212 (18):0.788 (18) and 0.746 (6):0.254 (6) occupancy ratios, respectively. The piperidine ring (N1/C1-C5) adopts a chair 
conformation with puckering parameters Q = 0.5933 (18) A, 9 = 166.58 (17)° and <p = 2.5 (8)° (Cremer & Pople, 1975). In 
addition, the mean plane through the piperidine ring and the benzene ring (C6-C10) are approximately perpedicular to each 
other with a dihedral angle of 89.59 (11)°. Intramolecular 07— H107 06 and 08— H108 04 hydrogen bonds (Table 1) 
stabilize the molecular structure and form two 5(6) ring motifs (Bernstein et al, 1995). Bond lengths (Allen et al, 1987) 
and angles are within normal range. 

The crystal packing is shown in Fig. 2. The molecules are linked via intermolecular 07 — H107 - 04, 08 — H108 - 06, 
Cll— H11A-07 and Cll— H11A-08 hydrogen bonds (Table 1) to form dimers. 

Experimental 

A mixture of 3-nitrobenzaldehyde (1 mmol), ethyl 4,4,4-trifluoro-3-oxobutanoate (2 mmol) and ammonium acetate (1 mmol) 
were mixed along with 10 ml of ethanol and refluxed for about 2 h. The progress of the reaction was monitored by TLC. 
After completion, the reaction mixture was cooled to room temperature and allowed to stand for 2 days. The solid product 
obtained was washed with ether and recrystallized from ethanol to give colourless crystals. M. p.: 395-397 K. Yield: 80%. 

Refinement 

The ethoxy and ethyl groups are disordered over two sets of sites, with 0.212 (18):0.788 (18) and 0.746 (6):0.254 (6) 
occupancy ratios, respectively. Atom H1N1 was located from the difference Fourier map and was fixed at its found location 
using a riding model with C/j S0 (H) = 1.5 (7 e q(N) [N-H = 0.83 A]. O-bound H atoms were located in a difference Fourier map 
and refined freely [O-H = 0.94 (3)-0.95 (3) A]. The remaining H atoms were positioned geometrically [C-H = 0.93-0.98 
A] and refined using a riding model with (7i S0 (H) = 1.2 or 1.5 C/ eq (C). A rotating group model was applied to the methyl 
groups. Similarity and rigid bond restraints were used in the final refinement of the disordered groups. 
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Figures 




Fig. 1. The molecular structure of the title compound, showing 30% probability displacement 
ellipsoids. All disordered components are shown. Intramolecular hydrogen bonds are shown 
as dashed lines 



Fig. 2. The crystal packing of the title compound viewed along the c axis. Dashed lines rep- 
resent intermolecular hydrogen bonds. Only the major disordered components are shown. 



Diethyl 2,6-dihydroxy-4-(3-nitrophenyl)- 2,6-bis(trifluoromethyl)piperidine-3,5-dicarboxylate 



Crystal data 




Ci 9 H2oF 6 N 2 08 


F(000) = 2128 


M r = 518.37 


D x = 1.477 MgnT 3 


Monoclinic, C2/c 


Mo Ka radiation, X = 0.71073 A 


Hall symbol: -C 2yc 


Cell parameters from 4307 reflections 


a = 17.7353 (16) A 


6 = 2.9-27.1° 


b= 15.2025 (14) A 


|i = 0.14 mnT 1 


c= 17.3003 (16) A 


T=296K 


(3 = 91.049 (2)° 


Block, colourless 


V= 4663.7 (7) A 3 


0.21 xQ.21 x 0.14 mm 


Z=8 





Data collection 



Bruker SMART APEXII DUO CCD area-detector 
diffractometer 

Radiation source: fine- focus sealed tube 

graphite 

(p and co scans 

Absorption correction: multi-scan 
(SADABS; Bruker, 2009) 
7 min = 0.970, J max = 0.980 
19801 measured reflections 



5339 independent reflections 

3229 reflections with / > 2a(I) 
R int = 0.028 

Qmax = 27.5°, 9 m j n = 1 .8° 

h = -23-^22 



k = -\9- 
l = -22- 



»19 
>22 
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Refinement 
Refinement on F 2 
Least-squares matrix: full 

R[F 2 > laiF 2 )] = 0.044 

wR(F 2 ) = 0.125 

S= 1.02 

5339 reflections 

376 parameters 

104 restraints 

Primary atom site location: structure-invariant direct 
methods 



Secondary atom site location: difference Fourier map 

Hydrogen site location: inferred from neighbouring 
sites 

H atoms treated by a mixture of independent and 
constrained refinement 

w = U[a 2 (F 2 ) + (0.0493P) 2 + 2.0652P] 

where P = (F 0 2 + 2F 2 )/3 

(A/o) max < 0.001 

Apmax = 0.21 e A~ 3 

Ap mi „ = -0.19eA" 3 

Extinction correction: SHELXTL (Sheldrick, 2008), 
Fc*=kFc [ 1 +0 .00 1 xFc V/sin(26)] " 1/4 

Extinction coefficient: 0.00084 (15) 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > oiF 2 ) is used only for calculating R- 
factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


II- *IU 


Occ. (<1) 


Fl 


0.36213 (8) 


0.39434 (9) 


0.23934 (8) 


0.0892 (5) 




F2 


0.44369 (7) 


0.30673 (10) 


0.19217(8) 


0.0896 (5) 




F3 


0.37694 (9) 


0.26642 (10) 


0.28772 (7) 


0.0906 (5) 




F4 


0.10958(8) 


0.36187 (10) 


0.23426 (8) 


0.0903 (5) 




F5 


0.04642 (7) 


0.25576 (11) 


0.18300 (8) 


0.0940 (5) 




F6 


0.11954 (8) 


0.23302 (10) 


0.28156 (7) 


0.0887 (5) 




01 


0.26864 (19) 


-0.15284 (15) 


-0.12905 (13) 


0.1564 (11) 




02 


0.27330 (16) 


-0.01793 (15) 


-0.15351 (11) 


0.1287 (9) 




03 


0.4418(19) 


0.106 (3) 


0.163 (2) 


0.060 (4) 


0.212 (18 


C13 


0.4982 (16) 


0.046 (2) 


0.1072 (17) 


0.103 (5) 


0.212 (18 


H13A 


0.4682 


0.0137 


0.0696 


0.123* 


0.212 (18 


H13B 


0.5317 


0.0851 


0.0795 


0.123* 


0.212 (18 


C14 


0.5328 (18) 


-0.001 (2) 


0.145 (2) 


0.146 (8) 


0.212 (18 


H14A 


0.5785 


-0.0162 


0.1188 


0.219* 


0.212 (18 


H14B 


0.5040 


-0.0539 


0.1532 


0.219* 


0.212 (18 
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A AAO/1 

U.UUo4 


A 1 A£T 

U.lUoZ 


a 1 /;a* 

u.ioy* 


A T/1/; //^A 

U. /4o (0) 


I I 1 7D 

ril /£> 


A A/1 01 

— U.U4&3 


A 1 A 1 /I 

U. 1U14 


A AA07 

u.uys / 


A 1 /^A* 

u.ioy 


U. /4o (0 ) 


H17C 


-0.0524 


0.0558 


0.1798 


0.169* 


A T A £ //C A 

0.746 (6) 


C16A 


0.020 (2) 


-0.006 (3) 


0.121 (3) 


0.110(7) 


0.254 (6) 


H16C 


-0.0045 


-0.0335 


0.1640 


0.132* 


0.254 (6) 


H16D 


-0.0160 


0.0283 


0.0908 


0.132* 


0.254 (6) 


C17A 


0.0617(8) 


-0.0715 (10) 


0.0718(8) 


0.129 (6) 


0.254 (6) 


H17D 


0.0261 


-0.1119 


0.0490 


0.194* 


0.254 (6) 
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H17E 


0.0973 


-0.1033 


0.1035 




0.194* 


0.254 (6) 


H17F 


0.0879 


-0.0411 


0.0317 




0.194* 


0.254 (6) 


C18 


0.37467 (12) 


0.31059 (15) 0.22174 (12) 


0.0631 (6) 




C19 


0.11297 (13) 


0.27698 (17) 0.21556 (12) 


0.0662 (6) 




H107 


0.1249 (18) 


0.270 (2) 


0.0612(18) 


0.131 (12)* 




H108 


0.3669 (16) 


0.3016(18) 


0.0676 (16) 


0.107 (10)* 




Atomic displacement parameters (A ) 












U n 


U 22 


t/ 33 


U 12 


u 


U 


Fl 


0.1027 (11) 


0.0731 (9) 


0.0911 (10) 


-0.0184 (8) 


a a 1 a 1 (Q\ 
— U.U143 yo) 


— U.UZ Id yo) 


F2 


0.0528 (8) 


0.1192 (12) 


0.0964 (10) 


-0.0196 (7) 


A A1 T/C (H\ 

U.U1 JO y 1 ) 


A A1 7C /Q\ 

U.UIZj yy) 


F3 


0.1094 (11) 


0.1064 (11) 


0.0548 (7) 


-0.0210 (9) 


U.U j 1 j y 1 ) 


U.UUoo yl ) 


F4 


0.0893 (10) 


0.0979 (11) 


0.0846 (9) 


0.0251 (8) 


a mil f~i\ 
U.UZZJ yl) 


A A71/1 fQ\ 

— U.UZJ4 yo) 


F5 


0.0472 (7) 


0.1460 (14) 


0.0895 (10) 


0.0020 (8) 


a a 1 77 (h\ 
U.U1 1 1 \ l ) 


A A1 AA ( A\ 

U.Uiyu yy) 


F6 


0.0921 (10) 


0.1193 (12) 


0.0559 (8) 


0.0020 (8) 


U.Ujj 1 yl ) 


u.uuo j yo ) 


Ol 


0.278 (4) 


0.0839 (15) 


0.1069 (17) 


0.0169 (18) 


— u.uuoj (iyj 


A AC 1-J /I "J\ 

— U.Uj Id {id) 


02 


0.235 (3) 


0.0943 (16) 


0.0572 (11) 


0.0125 (16) 


a a 1 A/i / 1 /) \ 
U.U1U4 (14) 


a ai a 1 1 \ 
U.UU 1 yii) 


03 


0.044 (7) 


0.079 (8) 


0.057 (7) 


0.004 (6) 


A A 1 7 
U.U1Z ) 


A AA7 

U.UUZ yo ) 


C13 


0.079 (8) 


0.125 (10) 


0.103 (10) 


0.054 (8) 


A AAA /Q\ 

u.uuy (0 ) 


A AT 1 SQ\ 

U.UjI yy) 


C14 


0.138 (15) 


0.166 (17) 


0.132(16) 


0.080 (13) 


A AA/1 /I 1\ 

— U.UU4 (1 j) 


A A1 7 /I A\ 

— U.U1 / (14) 


03A 


0.073 (4) 


0.105 (5) 


0.078 (3) 


0.048 (3) 


A AA/C /a\ 
U.UUo {D ) 


A A 1 1 /"3\ 

U.U1 1 {d) 


C13A 


0.078 (3) 


0.126 (5) 


0.080 (3) 


0.052 (3) 


A AA7 /7\ 

U.UU / yZ) 


A A 1 7 t"Z\ 

U.U1Z y3 ) 


C14A 


0.142 (6) 


0.118 (5) 


0.123 (5) 


0.060 (4) 


A A1 Q fA\ 

U.U jo (4 ) 


A AAA fA\ 
U.UUy (4j 


04 


0.0514(9) 


0.1103 (13) 


0.0595 (9) 


0.0113 (8) 


A AAA7 fH\ 

u.uuy / y 1 ) 


u.uuy j (y ) 


06 


0.0560 (9) 


0.0897 (11) 


0.0515 (8) 


-0.0178 (7) 


A AA^7 fH\ 

— U.UUj / yl) 


A A1 1A fQ\ 

U.U13U yo ) 


Nl 


0.0508 (9) 


0.0483 (9) 


0.0396 (8) 


-0.0002 (7) 


A AA/1 7 (H\ 

U.UU4Z yl ) 


a aa/;a (n\ 
U.UUoU yl ) 


N2 


0.132 (2) 


0.0692 (15) 


0.0711 (14) 


0.0120 (13) 


A AA 1fl n 1\ 

u.uuiy ylj) 


a A7C7 /1 7\ 

— U.UZjZ ylZ) 


07 


0.0592 (8) 


0.0592 (9) 


0.0471 (7) 


0.0066 (7) 


A AAAO fti\ 

— u.uuuy yo) 


A AA^7 f£.\ 

U.UUj / yo) 


08 


0.0608 (9) 


0.0571 (8) 


0.0475 (7) 


-0.0029 (7) 


A AAC7 

U.UUj / yo) 


A AAQQ 

u.uuoy (0 ) 


CI 


0.0440(10) 


0.0502 (10) 


0.0399 (9) 


0.0018(8) 


A AA 1 C (H\ 

U.UU 1 j y l ) 


A AA 1 7 (Q\ 

U.UU1 / yo) 


C2 


0.0446 (10) 


0.0419 (10) 


0.0375 (9) 


-0.0009 (8) 


A AA 1 A (H\ 

U.UU 14 yl ) 


A AA7/1 (H\ 

U.UUZ4 yl ) 


C3 


0.0443 (10) 


0.0533 (11) 


0.0389 (9) 


-0.0062 (8) 


A AA77 (1\ 

U.UUZ 1 yl ) 


U.UUjU (0 ) 


C4 


0 0442 (W) 


0 0583 (12) 


0.0391 (9) 


-0.0002 (8) 


A AA/^7 

U.UUoZ yo ) 


A AAA 1 fQ\ 

U.UUU 1 yo) 


C5 


0.0466 (10) 


0.0516(11) 


0.0392 (9) 


-0.0041 (8) 


A AAA7 

U.UUU / yo) 


A AAAA fQ\ 

U.UUUU (0 ) 


C6 


0.0562 (11) 


0.0420 (10) 


0.0456 (10) 


-0.0019 (8) 


A AAA1 fQ\ 

U.UUU1 yo) 


A AA/1 1 fQ\ 

U.UU4j yo ) 


C7 


0.120(2) 


0.0524 (13) 


0.0545 (12) 


0.0009 (13) 


A AA71 (\ 7\ 

U.UU Id ylZ) 


A AAQ 1 /I U 

U.UUol yi 1 ) 


C8 


0.167 (3) 


0.0501 (14) 


0.0751 (17) 


0.0019(16) 


A A 1 70 (\ Q\ 

u.uizo yi-o) 


a ai a c (\ x\ 
U.U1 d J ylD) 


C9 


0.136 (2) 


0.0401 (12) 


0.0913 (19) 


0.0018 (14) 


A A 1 1 1 (\ 7\ 

— U.U1 1 1 yl 1 ) 


— U.UUjJ (1 D) 


CIO 


0.0848 (16) 


0.0515 (12) 


0.0583 (12) 


0.0006 (11) 


A AAAO (\ 1 \ 

-u.uuuy (i 1 j 


A A 1 1 1 / 1 A\ 

— U.U1 11 (1UJ 


Cll 


0.0652 (13) 


0.0460(11) 


0.0462 (10) 


0.0023 (9) 


A AA7A 

u.uuzu (y ) 


A AAA 1 fCi\ 

U.UUU 1 yy) 


C12 


0.0459 (11) 


0.0676 (13) 


0.0494(11) 


0.0056 (9) 


u.uu d d yy ) 


— n c\c\Ai (\cw 
u.uu4 1 yi\j) 


C15 


0.0502 (11) 


0.0625 (13) 


0.0466 (11) 


-0.0102 (9) 


A AACO /A\ 

u.uujo (y) 


A AAC1 fC\\ 

u.uujz (y) 


05 


0.0769(11) 


0.0878 (11) 


0.0671 (9) 


-0.0391 (9) 


-0.0074 (8) 


0.0215 (8) 


C16 


0.082 (4) 


0.095 (4) 


0.086 (4) 


-0.056 (3) 


-0.011 (3) 


0.019(3) 


C17 


0.075 (3) 


0.134 (4) 


0.129(4) 


-0.032 (3) 


0.012(2) 


-0.007 (3) 


C16A 


0.101 (14) 


0.120(13) 


0.109(12) 


-0.031 (12) 


-0.013 (10) 


0.037 (10) 


C17A 


0.136(11) 


0.134(12) 


0.116(10) 


-0.064 (9) 


-0.050 (8) 


0.012 (8) 
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C18 0.0622 (14) 0.0700 (15) 0.0568 (12) -0.0126 (11) -0.0081 (10) -0.0028(11) 

C19 0.0577 (13) 0.0868 (17) 0.0546 (12) 0.0053 (12) 0.0142 (10) -0.0058 (12) 

Geometric parameters (A, °) 



Fl — C18 


1.329 (3) 


CI — C2 


1.544 (2) 


F2 — C18 


1.337 (2) 


Cl — H1A 


0.9800 


F3 — C18 


1.324(2) 


C2 — C6 


1.514 (2) 


F4 — C19 


1.332 (3) 


C2 — C3 


1.545 (2) 


F5 — C19 


1.338 (3) 


C2 — H2A 


0.9800 


F6 — C19 


1.326 (3) 


C3 — C15 


1.514 (3) 


Ol — N2 


1.200 (3) 


C3— C4 


1.534 (3) 


02 — N2 


1.195 (3) 


C3 — H3A 


0.9800 


03 — C12 


1 3 1(4) 


C4 — C19 


1.533 (3) 


03 — CI 3 


1.67 (5) 


C5 — C18 


1.532 (3) 


C13 — C14 


1 14 (5) 


C6 — Cll 


1.386 (2) 


C13 — H13A 


0.9700 


C6 — C7 


1.387 (3) 


C13 — H13B 


0.9700 


C7 — C8 


1 377 (3) 


C14 — H14A 


0.9600 


C7 — H7A 


0.9300 


C14 — H14B 


0.9600 


C8 — C9 


1.376 (3) 


C14 — H14C 


0.9600 


C8 — H8A 


0.9300 


03A — C12 


1.326 (12) 


C9 — CIO 


1 371 (3) 


03A — C13A 


1.473 (13) 


C9 — H9A 


0.9300 


C13A — C14A 


1.567 (18) 


CIO — Cll 


1.372 (3) 


C13A— H13C 


0.9700 


Cll— H11A 


0.9300 


C13A — H13D 


0.9700 


C15 — 05 


1.322 (2) 


C14A — HMD 


0.9600 


05 — C16 


1.454 (11) 


C14A — H14E 


0.9600 


05 — C16A 


1 59 (4) 

VV 


C14A — H14F 


0.9600 


C16 — C17 


1.503 (14) 


04 — C12 


1.196 (2) 


C16 — H16A 


0.9700 


06— CI 5 


1.202 (2) 


C16— H16B 


0.9700 


Nl— C4 


1.436 (2) 


C17— H17A 


0.9600 


Nl— C5 


1.438 (2) 


C17— H17B 


0.9600 


Nl— H1N1 


0.8269 


C17— H17C 


0.9600 


N2— CIO 


1.476 (3) 


C16A— C17A 


1.51 (4) 


07— C4 


1.410 (2) 


C16A— H16C 


0.9700 


07— H107 


0.95 (3) 


C16A— H16D 


0.9700 


08— C5 


1.414 (2) 


C17A— H17D 


0.9600 


08— HI 08 


0.94 (3) 


C17A— H17E 


0.9600 


CI— C12 


1.515 (3) 


C17A— H17F 


0.9600 


CI— C5 


1.532 (3) 






C12— 03— C13 


106 (3) 


Cll— C6— C7 


118.70 (18) 


C14— C13— 03 


110 (3) 


Cll— C6— C2 


118.75 (16) 


C14— C13— H13A 


111.0 


C7— C6— C2 


122.54 (17) 


03— CI 3— H13A 


109.7 


C8— C7— C6 


120.9 (2) 


C14— C13— H13B 


109.7 


C8— C7— H7A 


119.5 


03— CI 3— H13B 


109.7 


C6— C7— H7A 


119.5 


H13A— CI 3— H13B 


108.2 


C9— C8— C7 


120.2 (2) 


CI 2— 03A— C13A 


117.4(10) 


C9— C8— H8A 


119.9 
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pi a niA p 1 /i a 
U3A — C 1 3 A — C 1 4A 


1 AA 1 /Ti\ 

1UU.3 (V) 


PQ \ nn A TTi -jn 

U3 A — C 1 3 A — hi 1 3C 


1 1 1 *7 
111. / 


C 1 4 A — C 1 3 A — hi 1 3 C 


hit 
111. / 


p-> a nn a 1 1 1 -j p. 
U3 A — C 1 3 A — hi 1 3L) 


HIT 
111. / 


pi /I A pn a ] I 1 1 n 

C 1 4 A — C 1 3 A — hi 1 3 L) 


111 H 
111. / 


ill")/'" pn a n 1 1 n 
hi 1 3C — C 1 3 A — hi 1 3D 


1 AO C 

luy.j 


pn a pu a 1 1 1 1 r~\ 
C 1 3 A — C 1 4 A — hi 1 4D 


1 A A C 


r<1 -1 A pi/1 A TT1/IE 

C 1 3 A — C 1 4 A — H 1 4 b 


1 no c 

luy.j 


1 1 1 1 r~\ py a 1 1 1 ,1 r: 
hi 1 4D — C 1 4 A — hi 1 4b 


1 AA C 

luy.j 


pn a pi i a i i 1 i r 

CI 3 A — C14A — hl!4h 


1 AA C 

luy.j 


1 1 1 1 r\ pu a 1 1 1 i rr 
hl 1 4D — C 1 4 A — hi 1 4h 


1 AA C 

luy.j 


1 1 1 i r: pi/iA ui A~c 
H 14b — C14A — hll4h 


1 AA C 

luy.j 


P/1 \T 1 PC 

C4 — IN 1 — Cj 


1 i o on p a \ 

i lo.oy (14) 


P/1 \T 1 I I 1 \T 1 

C4 — IN 1 — hi 1 IN 1 


1 AC 1 

1Uj.3 


PC M 1 I I 1 \T 1 

Cj — JN 1 — hi 1 IN 1 


1 A*7 O 

1U /.5 


PI MO P1 

UZ — JNZ — UI 


1 ii 1 n\ 
1ZZ.1 (Z) 


pi Ml P 1 A 

UZ — JN Z — C 1 U 


1 1 A A /1\ 

ny.4 (zj 


Pi 1 xn p 1 n 
UI — JNZ — CIU 


i i o c n\ 
llo.j (3) 


p/i p*7 ui m 
C4 — U / — hi 1 U / 


1 AA A f 1 A\ 

luy.u (iy) 


PC PO I 1 1 PO 

Cj — Uo — HlUo 


1 1 A 1 /1 "7\ 

1 1U.3 (1 /) 


pn pi pc 
C1Z — CI — Cj 


111 AC /1 C\ 

IIZ.Uj {YD) 


pn p i pi 
C 1 Z — C 1 — cz 


1 1 r\ ii /1 /i\ 
11U. Z3 (14) 


pc pi n 
CD — CI — CZ 


1 f\Q £0 / 1 A\ 

lUo.oo (14) 


pn pi in a 
C1Z — CI — hllA 


lUo.o 


PC P 1 II 1 A 

CD — CI — hllA 


lUo.o 


PI P 1 TT 1 A 

CZ — CI — HIA 


inn / 

108. o 


P/i PO pi 

Co — CZ — C 1 


111 "7*7 f\ A\ 

\\5.ii (14) 


p/: pi pi 

Co — CZ — C3 


111 A1 f\ A\ 

i iz.yz (14) 


p| pi PQ 

CI — CZ — C3 


1 A/i 1 A ( 1 1 \ 

lUo.34 (13) 


( / XT'-) A 

Co — CZ — HZA 


1 m o 

iu /.y 


p 1 pi in * 
C 1 — CZ — hlZ A 


1 A*7 A 

iu /.y 


PQ PO TJ1 A 

C3 — CZ — hlZ A 


1 A*7 A 

iu /.y 


p 1 C PQ p /I 

CI D — C3 — C4 


111 Ol f\ £\ 

1 IZ.oZ (lo) 


pi c ( • 1 pi 
C 1 J — C3 — CZ 


1 1 A ic / 1 C\ 

1 IU.Zj (1 j) 


P/1 PQ PI 

C4 — C3 — CZ 


1 AO A1 / 1 A \ 

!Uo.y3 (14) 


P 1 C PI TTQ A 

CI J — C3 — hl3A 


1 AO 1 

lUo.Z 


P/1 PQ TTQ A 

C4 — C 3 — hi 3 A 


1 AO 1 

lUo.Z 


PI PQ TTQ A 

CZ — C3 — rl 3 A 


1 no i 
lUo.Z 


P*7 P/1 Ml 

U / — C4 — JN 1 


1 AA A*7 ( 1 C\ 

luy.y / (i j) 


P*7 P/1 P 1 Pi 

(J / — C4 — C 1 y 


1 A*7 1 pi C\ 

IU /.lo (Id) 


XT] p/i P1Q 

JN 1 — C4 — C 1 V 


1 AC "7C / 1 C\ 

IUj. / J (1 j) 


P*7 P/1 PI 

U / — C4 — C3 


111 "71 pi y| \ 

1 1Z. /Z (14) 


Ml p A PQ 

JN 1 — C4 — C3 


1 1 A A1 /1 C\ 

11U.43 {yd) 


Pin P/i pq 

CI 9 — C4 — C3 


11A CQ f"\£\ 

110.53 (16) 


08— C5— Nl 


109.87(15) 


08— C5— CI 


112.92 (14) 


Nl— C5— CI 


110.29(14) 


08— C5— C18 


106.40 (15) 


Nl— C5— C18 


105.58 (15) 



P*7 PO TTO A 

C / — to — HoA 


1 1 A A 

ny.y 


P 1 A PA PO 

ciu — cy — Co 


1 1 O /C /1\ 

llo.O (Z) 


P 1 A PA I m A 

c i u — cy — riy a 


1 1A *7 
1ZU. / 


PO PA I m A 

Co — cy — riyA 


1 1A H 
1ZU. / 


PA P 1 A P 1 1 

cy — c i u — c 1 1 


1111 /1\ 

1ZZ.1 (Z) 


PA P 1 A Ml 

cy — ciu — JNZ 


1 1 A c /1\ 

ny.j (Z) 


p 1 1 P 1 A Ml 

CI 1 — CIU — JNZ 


Y Y Q A /1\ 

I lo.4 (Z) 


p 1 A P 1 1 P/i 

CIU — Cll — Co 


i in /ii /io\ 

ny.4z (io) 


p 1 f\ P11 TJ11A 

CIU — Cll — rll 1A 


1 1A 1 

1ZU.3 


P/i P 1 1 TJ1 1 A 

Co — Cll — rll 1A 


1 1A 1 

1ZU.3 


Pl A P 1 1 PQ 

U4 — C1Z — <J3 


1 11 A /"1 A\ 

iz3.y (iy) 


P/1 P 1 1 PI A 

<J4 — C 1 Z — <J3 A 


11/1 A //i\ 

iz4.y (o) 


p/i p 1 1 p 1 
<J4 — C 1 Z — C 1 


ii/i /i/i n o\ 
1Z4.40 (lo) 


pi p 1 1 p 1 
U3 — C1Z — CI 


111 1/1 A\ 

ii i.z (iy) 


PQ A P 1 1 P 1 

<J3A — C1Z — CI 


11U.0 (0) 


p a P 1 C /"\ c 
(JO C 1 D Uj 


1 1/1 /ii /1 o\ 

1Z4.03 (lo) 


A/ P 1 C PI 

Uo — CI j — C3 


11/1 IC /1T> 

1Z4.1 J (1 /) 


PC P 1 C PQ 

Uj — CI j — C3 


111 11 /1 /C\ 

1 11. Zl (lo) 


P 1 C PC p 1 /: 

CI j — Uj — Clo 


1 U A //i\ 

llo.U (o) 


p 1 c pc n <c a 
C 1 d — Uj — C 1 oA 


1 11 /i /1 1\ 

1Z3.0 (1 /) 


/\ c pi ^ pn 
Uj — Clo — CI / 


1 1 1 A /0\ 

11Z.U (o) 


PC PU T_J 1 /i A 

U j — C 1 o — H 1 oA 


1 AA 1 

iuy.z 


PIT PU T_J1/iA 

C 1 / — C 1 0 — H 1 oA 


1 AA 1 

iuy.z 


f'\ C p|/ III / n 

Uj — Clo — HloB 


1 AA 1 

iuy.z 


pn pu t 1 1 /i o 
C 1 / — C 1 0 — H 1 or> 


1 AA 1 

iuy.z 


T_J1/iA PU TJ 1 /iTJ 

H 1 oA — C 1 o — H 1 or> 


1 A*7 A 

iu/.y 


P1*7A PU A PC 

CI/ A — C 1 o A — U J 


AA /1\ 

99 (2) 


P1*7A PU A I I l /; p 

CI /A — CloA — HloC 


1 1 1 A 
1 1Z.U 


PC PU A III/"/' 

Uj — CloA — HloC 


1 1 1 A 

1 1Z.U 


PITA PUA I I 1 ^ r\ 

CI /A — CloA — HloL) 


1 1 1 A 

1 1Z.U 


pc pua 1 1 1 / n 
U J — C 1 OA — H 1 oD 


1 1 1 A 

1 1Z.U 


III/"/- pua 1 1 i /; fa 

H 1 oC — C 1 o A — H 1 oD 


1 AA *7 

iuy. / 


/^UA P1*7A I I i nr\ 

CloA — CI /A — HI Iu 


1 AA C 

luy.j 


pUA P1"7A IJ1 7C 

CloA — CI / A — HI /b 


1 no c 

luy.j 


I 1 1 "7 1~"\ pnA I I 1 nrj 

HI Iu — CI /A — HI /b 


1 AA C 

luy.j 


pu A P1*7A I I 1 '7T7 

CloA — CI / A — HI Ir 


1 AA C 

luy.j 


I 1 1 "7P\ P 1 *7 A TJ 1 H~C 

HI /U — CI /A — HI /r 


1 no c 

luy.j 


I 1 1 '7T7 pnA TJ 1 H~C 

HI /b — CI / A — HI /r 


1 no c 

luy.j 


T7Q P 1 O TT 1 

h 3 — C 1 o — h 1 


1 A/i A 1 n o\ 

luo.yi (io) 


T71 PI O TTI 

r 3 — C 1 o — r Z 


1 A*7 1 A ( 1 A\ 

iu /.iu (iy) 


T7 1 n C T71 

r 1 — Clo — rZ 


1 n/i "7/1 / 1 o\ 
lUo. /4 (lo) 


TTQ P 1 O PC 

r 3 — C 1 o — C J 


111 ~\H C\ H\ 

113.1/ (1 /) 


TT 1 P 1 O PC 

r 1 — Clo — Cj 


111 in o\ 
1 IZ.iy (lo) 


T71 P 1 O PC 

f 2 — CI 8 — C5 


1 1 A Q O / 1 *7^ 

110.38 (17) 


F6— CI 9— F4 


106.42(18) 


F6— CI 9— F5 


107.68 (19) 


F4— CI 9— F5 


107.00 (19) 


F6— CI 9— C4 


112.99(18) 


F4— CI 9— C4 


111.84 (19) 
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supplementary materials 



Cl — C5 — C18 


111.45 (16) 


C 1 2 — <J 3 — C 1 3 — C 1 4 


1 HA f A \ 
— 1 /4 (4) 


C 1 2 — <J 3 A — C 1 3 A — C 1 4 A 


1AO / ZO\ 

-lUo.o (o) 


PI i pi po p/: 

C 1 2 — C 1 — C2 — Co 


AQ 1 /">\ 

4o. / (2) 


PC PI PI P/C 

CD — C 1 — C2 — Co 


1*71 01 pi y| \ 
1 / 1 .Ol (14) 


pn pi pi pi 
C 1 2 — C 1 — Cz — C3 


1 ni cn ( 1 c\ 
1 /3.jy (1 J) 


PC PI po pi 

CD — C 1 — Cz — C3 


-o3.zo (1 /) 


p/: n pq pi e 

Co — Cz — C3 — C 1 J 


A H A \ 

—4/ .4 (2) 


P 1 PO PQ PIC 

C 1 — Cz — C3 — C 1 J 


1 *7T O O / 1 C\ 
—1 /Z.OO (1 j) 


s p-v pq p a 

Co — Cz — C3 — C4 


m ^7Q / 1 /i \ 
— 1 /1./3 (14) 


p| p-"> PQ p y| 

C 1 — Cz — C3 — C4 


Cl O 1 /1 '7\ 

oz.ol (1 /) 


pc Ml P,/1 P.7 

Cj — JN 1 — C4 — U 1 


-74.3 (2) 


pc \ti p/i pin 
Cj — JN 1 — C4 — C 1 y 


1 *7n TO / 1 /C\ 

1 /U.ZO (lo) 


PC \T] p /] pQ 

Cj — JN 1 — C4 — C3 


JU. / (2) 


pi C pQ p/l p. "7 

Cl J — C3 — C4 — U / 


C/1 /I 

— J4.4 (Z ) 


( pQ p /I Pj-7 

CZ — C3 — C4 — U 1 


/to in (\ o\ 
00.3 / (lo) 


p| f PQ p A \T| 

Cl J — C3 — C4 — JN 1 


1 "7*7 O C / 1 A \ 
— \ 1 /.OJ (14) 


PI pq p /I XT] 

Cz — C3 — C4 — JN 1 


cc no ( 1 o\ 
-JJ.Uo (lo) 


pi c pq p a pin 
Cl J — C3 — C4 — C 1 y 


r c c 

OJ.J (2) 


pi pq p a pm 
Cz — C3 — C4 — C 1 y 


m n a ( 1 C\ 

—1 /1./4 (1j) 


P/1 Ml PC P.O 

C4 — JN 1 — Cj — Uo 


73.9 (2) 


P/l mi PC PI 

C4 — JN 1 — Cj — Cl 


C1 1 

— 3 1.2 (2) 


P/l M1 PC PIO 

C4 — JN 1 — C J — C 1 o 


-1 /I. /I (lo) 


pn pi pc piQ 
C 1 2 — C 1 — C J — Ua 


C/1 7 /")\ 

54.7 (2) 


pi pi PC PQ 

Cz — C 1 — C j — Uo 


£*7 1C / I 0\ 

— o/.3j (lo) 


pn pi pc mi 
C 1 2 — C 1 — C J — JN 1 


1 *70 r\c pi /I \ 
1 /O.Uo (14) 


PI pi pc Ml 

Cz — Cl — CD — JN 1 


zc m /1 o\ 
J0.U1 (lo) 


p 1 O Pi PC PIO 

C 1 2 — C 1 — C J — C 1 o 


—OJ.U (2) 


( •-) pi pc p i g 

CZ — C 1 — C J — C 1 o 


1 *7T O/l / 1 C\ 

i /2.y4 (i j) 


PI ( P/T p 1 1 

Cl — CZ — Co — Cl 1 


1 on 7i / 1 o\ 
— 12U./3 (iy) 


PQ ( P/T p 1 1 

C3 — CZ — Co — C 1 1 


I 1 "7 Q1 (\ G\ 

I I /.y3 (iy) 


PI po P/C P*7 

C 1 — Cz — C o — C / 


cr\ /">\ 
oU.4 (2) 


PI PO P/C P*7 

C3 — Cz — Co — C / 


/c 1 n /">\ 
— Ol.U (2) 


PI 1 p/r p-7 po 

Cl 1 — Co — C / — Co 


U.U (4) 


pi p/T p-7 PO 

Cz — Co — C / — Co 


1 *70 n /">\ 
1 /o.y (2) 


s • a p*7 po pn 

Co — c / — Co — cy 


A 1 /C\ 

0.1 (5) 


p-7 po pn pin 
C / — Co — Cv — C 1 u 


n i /c\ 

-0.3 (5) 


po pn pm P11 

Co — cy — C 1 U — C 1 1 


A 1 fA\ 

0.3 (4) 


po pn pm "\ti 
Co — cy — C 1 U — JN 2 


— 1 /5.3 (3) 


pi "nti p 1 n pn 

02 — JN 2 — C 1 0 — C9 


—174.1 (3) 


Ol— N2— CIO— C9 


6.8 (4) 


02— N2— CIO— Cll 


7.2 (4) 


Ol— N2— CIO— Cll 


-171.9 (3) 


C9— CIO— Cll— C6 


-0.2 (4) 


N2— CIO— Cll— C6 


178.4 (2) 



Hydrogen-bond geometry (A, °) 

D—H-A D — H 



F5 — C19 — C4 


110.60 (17) 


f^~l f^C PI 1 pin 

C/ — C6 — Cll — C10 


A 1 

0.1 (3) 


pi r^r pi | pi/i 

C2 — C6 — C 1 1 — C 1 0 


1 *70 OC ( 1 0\ 

—1 /o.oj (lo) 


p 1 1 r\i pn r\A 
C 1 3 — U3 — C 1 2 — U4 


-33 (3) 


P 1 1 PI PIT A1 A 

C 1 3 — U3 — C 1 2 — U3 A 


00 (13) 


p 1 1 pi pn pi 
C 1 3 — U3 — C 1 2 — C 1 


1 ci n ^1 o\ 
lJ3.y (lo) 


p 1 1 a pi a pn p^i 
C 1 3 A — U3 A — C 1 2 — (J4 


o a /1 t\ 
o.o (12) 


p 1 1 a pi a pn pi 
C 1 3 A — U3 A — C 1 2 — U3 


OA /1 /1\ 

— oU (14) 


p 1 1 a pi a p n p 1 
C 1 3 A — U3 A — C 1 2 — C 1 


1 7C T ZO\ 

-1 /J.2 (o) 


pr pi pn P/1 

C5 — C 1 — C 1 2 — U4 


C*7 1 (1\ 

-57.3 (3) 


pt pi pn p^i 
C2 — C 1 — C 1 2 — U4 


Cl O /"3\ 

o3.0 (3) 


pc p 1 p n pi 
C5 — C 1 — C 1 2 — U3 


IK (1/| *C\ 

ii j.y (io) 


pt pi pn pi 
C2 — C 1 — C 1 2 — U3 


1 n /1 /c\ 
— 123. U (lo) 


pc pi pn pi a 
C 5 — C 1 — C 1 2 — U3 A 


1 O/^ C / c\ 

120.J (J ) 


po pi pn pi a 
tz — C 1 — C 1 L — U3 A 


in i ( si\ 

— 1 12.3 (J ) 


p/i pi p 1 c p/; 

C3 — C 1 5 — Uo 


cn i /q\ 

57.1 (3) 


pt pi pi c p/: 
C2 — C3 — C 1 5 — U6 


—OJ.U (3) 


P/1 PI PI C PC 

C4 C3 — C 1 5 — U5 


ii/i n 1 /■ 1 o\ 
-124. Ul (lo) 


PT PI PI C PC 

C2 — C3 — C 1 5 — U5 


111 nc f\ q\ 
113.yj (lo) 


p/; pic pc pit 
U6 — C 1 5 — U5 — C 1 6 


1 C /"7\ 

3.6 (7) 


pi pic pc pi/; 
C3 — C 1 5 — U5 — C 1 6 


1 *7C 1 fC\ 

-[ ID. 5 (o) 


P£ PIC PC pit A 

U6 — C 1 5 — (J5 — C 1 6 A 


0(2) 


PI P1C PC PUA 

C3 — C 1 5 — U5 — C 1 6 A 


1 *7n 

-179 (2) 


pic pc pi/; pn 
C15 — U5 — C16 — Cl / 


oc n /o\ 
— OJ.y (o) 


P1/CA pc pi/; pn 
C 1 6 A — U5 — C 1 6 — C 1 / 


HA (\ C\ 

/4 (lo) 


P1C PC PI i A PITA 

C15 — U5 — C16A — Cl / A 


O/l (1\ 

84 (3) 


P1/; PC pua PITA 

C 1 6 — U5 — C 1 6A — C 1 / A 


/Cl /1 C\ 

o3 (1j) 


PO PC PI O TT1 

Uo — C5 — C 1 8 — r 3 


1 HA HI ( 1 *7\ 
—1 /4. /3 (1 /) 


Ml pc PIQ T71 

JN 1 — Lj — Clo — r3 


CQ C /">\ 

oo. J (2) 


P 1 PC PIQ 

Cl — Co — Clo — r3 


c 1 o /''>^ 
— J 1.2 (2 ) 


PQ PC PIQ f 1 

U8 — C5 — C 1 8 — 1 1 


o4.2 (2) 


\r| pc P1Q TT1 

JN 1 — C5 — C 1 8 — r 1 


— j2.j (2) 


p| PC PIO T71 

Cl — C5 — C18 — 1 1 


1 T) Q 1 ( 1 /C\ 

-1 /2.31 (lo) 


PQ PC PIO T7T 

U8 — C5 — C 1 8 — 1 2 


C/1 *7 

-54.7 (2) 


\r| PC pi O ITT 

JN 1 — C5 — C18 — rz 


m ^ /; / 1 n \ 
-1 /1. 40 (1 /) 


p| PC PIQ TTT 

Cl — C5 — C18 — r 2 


/;o o 
65.5 (2) 


P"7 P/l pin TT/r 

U / — C4 — C 1 9 — 1 0 


1 "7C "7/1 / 1 0\ 

1 /5. /4 (16) 


\T| p/i pin 17/; 

JN 1 — C4 — C 1 9 — f 0 


— 0 /.0 (2) 


pi p/i pin it/; 
C3 — C4 — C 1 9 — r o 


52.0 (2) 


07— C4— C19— F4 


-64.2 (2) 


Nl— C4— C19— F4 


53.1 (2) 


C3— C4— C19— F4 


172.61 (17) 


07— C4— C19— F5 


55.0 (2) 


Nl— C4— C19— F5 


172.24 (18) 


C3— C4— C19— F5 


-68.2 (2) 


H-A D—A 


D — H 



-A 



sup-8 



07— H107-06 0.95 (3) 

08— H108-04 0.94 (3) 

07— H107-04 i 0.95 (3) 

08— mO& Otf 0.94 (3) 
Cll— H11A-07' 0.93 
Cll— H11A-08' 0.93 



Symmetry codes: (i) -x+1/2, -y+1/2, -z. 
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2.06 (3) 


2.848 (2) 


139 (3) 


2.09 (3) 


2.839 (2) 


136 (2) 


2.28 (3) 


2.882 (2) 


121 (2) 


2.26 (3) 


2.877 (2) 


123 (2) 


2.50 


3.272 (2) 


141. 


2.44 


3.222 (2) 


142. 
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